of nmlti-stream nozzles thatshouldbecalculated accurately') will not bepractical in thenearfuture.This is because computational resources far greater than thoseavailable todaywouldberequired to capture the widerange ofturbulent timeandlength scales thatare inq)ortant in sucha problem. These turbulent scales range fromverysmall eddies in the wall boundary layers to very large eddies in the developing mixing layer. 
Conservation of momentum is written:
Conservation of energy is expressed as follows:
Here, the variable Et represents the total energy (internal energy plus kinetic energy) per unit volume:
The equation of state for an ideal gas is used to relate the pressure, temperature, and density through:
For the viscous stresses rij, it is assumed that the fluid is a Newtonian fluid, and as a result, the viscous stress is proportional to the rate of strain. This is written: 
where the time averaged (using mass weighting) velocit,y ui is given by: 
. (.,)+ 0 0 
In equation (21) 
In large eddy simulations of compressible flows, it is common to use Favre-filtering which is defined as:
where a quantity f is decomposed into resolved and unresolved (also referred to as sub-grid scale) components as:
Equations (23) and (17) Afterapplying thefilteringprocedure toequations (1) -(3) theresultingLES expressions for continuity, momentum, and energy are: 
= / Similarly, the turbulent heat flux is related to the temperature gradient through a turbulent conductivity, kr:
Oxj
The turbulent Prandt] number, Pr r is used to relate the turbulent viscosity to the turbulent conductivity:
Prandtl number is taken to be a constant here and equal to 0.9. Using equation (32) 
Note that the specific form of equation (35) 
where the compressibility parameter _t is given by:
In equation (40) u + is the value of u + at the first, poim off of the wall, V+ is the value of V+ at. the first, point offof the wall, and 9 + = 0.1287. In equation (41), the parameter r is the recovery factor, which is typically 1 taken to be Prg for turbulent boundary layers, and T,_, is the wall temperature. An iteration procedure is used with equations (40) and (41) to soh, e for u +, from which the shear velocity u_ can be obtained:
U r Finally, the shear velocity is used to compute the wall shear stress through:
The wall shear stress calculated in equation (43) 
The parameter 7r is defined:
The parameter A is the filter width and as a result, it.
is also used as the length scale that. 
where the subgrid scale turbulent viscosity is given by:
Note the similar form of equation (49) 
where k _ is related to /t "_" through the turbulent Prandtl number.
As in the RANS regions, the turbulent Prandtl number is assumed to be constant in the LES regions and equal to 0.9. The subgrid scale heat flux becomes
Solution Procedure
The similar form of the HANS and LES equations derived here enable both sets to be solved with a single computational method.
In this work, the Gottlieb- The grid topologies and boundary conditions used for the three-dimensional simulations were very similar to those used for the t.wo-dimensional simulations.
The two-dinlensional computational grids with 200, 400, and 800 axial point grids were used to construct tile three-dinlensional grids used here. To add the third computational direction in each case, the two-dimensional planar grid was copied to provide 11 points in the third (or z) direction. The grid spacing in the z direction was uniform and set. equal to the axial spacing at the splitter trailing edge, or ,Xz = L__,X1 _---0.10 _'nrtl. Because of the very small number of grid points used in the z direction and the small physical space that is represented, only very' snlall wave components in this direction could be simulated, and a periodic boundary condition was used in this direction.
All of the other boundary conditions and the so- 
b) Entire nlixing section Fig. 7 Instantaneous density contours for the 800 axial grid point case with a sharp trailing edge for the
. 
